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communities.163  The figure below164 illustrates the inundation in portions of New York City 
resulting from the committed sea level rise expected from 4oC (7.2oF) of warming.165, Note that 
in the ongoing rulemaking for the Safe Vehicles Rule, the National Highway Traffic Safety 
Administration has determined that taking no policy actions to reduce CO2 emissions will cause 
global surface temperature in 2100 to increase to 3.48oC166, close to the 4oC warming represented 
in the figure. 

 
 
Although New York has taken a number of actions to reduce pollutants such as nitrogen 

oxides and volatile organic compounds that contribute to ground level ozone (smog) formation, 
ozone pollution remains a persistent problem. Much of New York City and Long Island have not 
attained the 2008 ozone standards, much less the more protective 2015 standards. A significant 
amount of the pollutants that contribute to smog is generated in upwind states and carried by 
prevailing winds into New York and other northeastern states. As the climate warms, increased 
temperatures create more favorable conditions for the formation of smog. According to the Third 
National Assessment on Climate Change, for example, under a scenario in which greenhouse 

                                                            
163 U.S. Global Change Research Program, 2014 National Climate Assessment, at 345.   
164 Data file available at http://sealevel.climatecentral.org/maps/google-earth-video-global-cities-

at-risk-from-sea-level-rise 
165 Carbon choices determine US cities committed to futures below sea level. Strauss,B.H.,  S. 

Kulp, and A. Levermann. PNAS November 3, 2015 112 (44) 13508-13513, available at 
https://doi.org/10.1073/pnas.1511186112 

166 Draft Environmental Impact Statement for the Safer Affordable Fuel-Efficient (SAFE) 
Vehicles Rule for Model Year 2021–2026 Passenger Cars and Light Trucks. NHTSA. July 2018. Docket 
No. NHTSA-2017-0069. 500 pp. 
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gases continue to increase, this would lead to higher ozone concentrations in the New York 
metropolitan region, driving up the number of ozone-related emergency room visits for asthma in 
the area by 7.3 percent--more than 50 additional ozone-related emergency room visits per year in 
the 2020s, compared to the 1990s.167 The figure below, included in that report, shows that 
projected worsening in asthma cases in the New York City area. 

 
 

 
 

Oregon  

Oregon is already experiencing adverse impacts of climate change and these impacts 
are expected to become more pronounced in the future, significantly affecting Oregon's 
economy and environment: 

Loss of Snowpack and Drought 

The seasonal flow cycles of rivers and streams are changing due to warmer winters and 
decreased mountain snowpack accumulation, as more precipitation falls as rain, not snow.168  

                                                            
167 U.S. Global Change Research Program, 2014 Third National Assessment on Climate Change, 

at 222 (citing Sheffield, P. E., J. L. Carr, P. L. Kinney, and K. Knowlton, Modeling of regional climate 
change effects on ground level ozone and childhood asthma. American Journal of Preventive Medicine, 
41, 251-257 (2011), available at http://download.journals.elsevierhealth.com/pdfs/journals/0749-
3797/PIIS0749379711003461.pdf)  

168  P. Zion Klos et al., Extent of the Rain-Snow Transition Zone in the Western U.S. Under 
Historic and Projected Climate, 41 Geophysical Res. Letters 4560, 4560–68 (2014). 
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The Third Oregon Climate Assessment Report169 explained that events in 2015 demonstrated the 
kind of impacts this is has already had, and will have in the future:  

 
In 2015, Oregon was the warmest it has ever been since record keeping began in 1895 
(NOAA, 2017). Precipitation during the winter of that year was near normal, but winter 
temperatures that were 5–6°F above average caused the precipitation that did fall to fall 
as rain instead of snow, reducing mountain snowpack accumulation (Mote et al., 2016). 
This resulted in record low snowpack across the state, earning official drought 
declarations for 25 of Oregon’s 36 counties. Drought impacts across Oregon were 
widespread and diverse:  
 
Farmers in eastern Oregon’s Treasure Valley received a third of their normal irrigation 
water because the Owyhee reservoir received inadequate supply for the third year in a 
row (Stevenson, 2016) … 
 
People near the Upper Klamath Lake were warned not to touch the water as algal blooms 
that thrived in the low flows and warm waters produced extremely high toxin levels 
(Marris, 2015) … 
 
More than half of the spring spawning salmon in the Columbia River perished, likely due 
to a disease that thrived in the unusually warm waters (Fears, 2015) … 
 
The West Coast–wide drought developed alongside a naturally-driven large, persistent 
high-pressure ridge (Wise, 2016). However, anthropogenic warming exacerbated the 
drought, particularly in Oregon and Washington (Mote et al., 2016; Williams et al., 2015) 
… 

Oregon’s temperatures, precipitation, and snowpack in 2015 are illustrative of 
conditions that, according to climate model projections, may be considered “normal” 
by mid-century.170 

And there has been more bad news since 2015. In 2018, researcher John Abatzoglou 
reported that:  

Drought impacts are being felt most notably in Oregon, which endured a period of 
substandard snowpack followed by unusually dry and warm conditions since May. The 
impacts cover the gamut from fire to farms to fish … 

                                                            
169 The Third Oregon Climate Assessment Report, Oregon Climate Change Research Institute, 

January 2017.  
170 Id. at 12-13, citing:  P. W. Mote et al.,. Perspectives on the causes of exceptionally low 2015 

snowpack in the western United States.(2016).; D. Fears, As salmon vanish in the dry Pacific Northwest, 
so does Native heritage, Washington Post ( 2015);  J. Stevenson, Documenting the Drought, The Climate 
CIRCulator ( 2016); E..Marris, In the Dry West, Waiting for Congress, The Klamath Tribes Tribal News 
and Events (2015); A.P.  Williams et al., Contribution of anthropogenic warming to California drought 
during 2012-14, Geophysical Research Letter, 2015. 
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Fishing restrictions have been enacted in the Umpqua River in western Oregon due to 
critically warm stream temperatures for steelhead and salmon. The combination of very 
low flows—including recent daily record low flows—due to subpar precipitation and 
warm temperatures have allowed water temperatures to warm faster than usual.171  

Sea Level Rise 

 Ocean sea levels will rise between four inches and four-and-a-half feet on the Oregon 
coast by the year 2100, and coastal residents, cities and towns along Oregon’s 300 miles of 
coastline and 1400 miles of tidal shoreline will be threatened by increased flooding and 
erosion as a result. Residential development, state highways, and municipal infrastructure 
are all at risk to such threats.172 
Ocean Acidification and Hypoxia  
 

As a result of climate change, ocean waters are now more acidified, hypoxic (low 
oxygen), and warmer, and such impacts are projected to increase, with a particular detrimental 
impact on some marine organisms like oysters and other shellfish, which will threaten marine 
ecosystems, fisheries and seafood businesses that play a vital role in Oregon’s economy and 
culture.173 As the Third Oregon Climate Assessment Report observed, “[T]he West Coast has 
already reached a threshold and negative impacts are already evident, such as dissolved shells in 
pteropod populations … and impaired oyster hatchery operations …”174  
 

The Oregon Coordinating Council on Ocean Acidification and Hypoxia recently reported 
that “[n]ew research points to an ever-growing list of marine organisms that are now known to be 
vulnerable to the threats of ocean acidification and hypoxia (OAH). The list includes species 
such as Dungeness crabs, rockfishes and salmon that underpin livelihoods and connections to the 
sea for many Oregonians.”175  
 

In March of 2017, KVAL TV in Eugene, Oregon chronicled the experience of the 
Whiskey Creek Hatchery off Netarts Bay in Tillamook, Oregon. Manager Alan Barton said that 

                                                            
171 Abatzoglou, “Drought Returns to the Pacific Northwest,” OCCRI Climate Circulator (August 

2018).  
172See W. Spencer Reeder et al., Coasts: Complex Changes Affecting the Northwest’s 

Diverse Shorelines, in Climate Change in the Northwest: Implications for Our Landscapes, 
Waters, and Communities 67–109 (Meghan M. Dalton et al. eds., 2013); Ben Strauss et al., 
Climate Cent., California, Oregon, Washington and the Surging Sea: A Vulnerability Assessment 
with Projections for Sea Level Rise and Coastal Flood Risk 29 (2014). 

173 See Francis Chan et al., Cal. Ocean Sci. Tr., The West Coast Ocean Acidification and 
Hypoxia Science Panel: Major Findings, Recommendations, and Actions (2015); Julia A. Ekstrom 
et al., Vulnerability and Adaptation of U.S. Shellfisheries to Ocean Acidification, 5 Nature Climate 
Change 207, 207–14 (2015). 

174 Third Oregon Climate Assessment Report, supra, at 36.  
175 Oregon Coordinating Council on Ocean Acidication and Hypoxia, 1st Biennial Report, at 8, 

September 15, 2018. 
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“[w]e probably produce about a third of all oyster larvae on the West Coast.” But in 2007 and 
2008, hatchery output collapsed by 75%. Working with scientists from Oregon State University, 
Whiskey Creek identified ocean acidification as the problem. They developed a way to treat the 
water at the hatchery, which has been successful. But Barton does not believe that treatment is a 
long-term solution:  
 

“The short term prospects are pretty good. But within the next couple of decades we’re 
going to cross a line I don’t think we’re going to be able to come back from,” he says. “A 
lot of people have the luxury of being skeptics about climate change and ocean 
acidification. But we don’t have that choice. If we don’t change the chemistry of the 
water going into our tanks, we’ll be out of business. It’s that simple for us.”176  

 
Forests, Pests and Fires  
 

Oregon is largely defined by its iconic forests, which climate change threatens in a 
myriad of ways, as the Third Oregon Climate Assessment Report detailed:  
 

Future warming and changes in precipitation may considerably alter the spatial 
distribution of suitable climate for many important tree species and vegetation types in 
Oregon by the end of the 21st century. Changing climatic suitability and forest 
disturbances from wildfires, insects, diseases, and drought will drive changes to the forest 
landscape in the future. Conifer forests west of the Cascade Range may shift to mixed 
forests and subalpine forests would likely contract. Human-caused increases in 
greenhouse gases are partially responsible for recent increases in wildfire activity. 
Mountain pine beetle, western spruce budworm, and Swiss needle cast remain major 
disturbance agents in Oregon’s forests and are expected to expand under climate change. 
More frequent drought conditions projected for the future will likely increase forest 
susceptibility to other disturbance agents such as wildfires and insect outbreaks. 
 
Future warming and changes in precipitation may considerably alter the spatial 
distribution of suitable climate for many important tree species and vegetation types in 
Oregon by the end of the 21st century (Littell et al., 2013). Furthermore, the cumulative 
effects of changes due to wildfire, insect infestation, tree diseases, and the interactions 
between them, will likely dominate changes in forest landscapes over the coming decades 
(Littell et al., 2013). .. 
 
Over the last several decades, warmer and drier conditions during the summer months 
have contributed to an increase in fuel aridity and enabled more frequent large fires, an 
increase in the total area burned, and a longer fire season across the western United 
States, particularly in forested ecosystems (Dennison et al., 2014; Jolly et al., 2015; 
Westerling, 2016; Williams and Abatzoglou, 2016). The lengthening of the fire season is 
largely due to declining mountain snowpack and earlier spring snowmelt (Westerling, 
2016). In the Pacific Northwest, the fire season length increased over each of the last four 

                                                            
176 KVAl-TV, ‘One morning we came in and everything was dead’: Climate Change and Oregon 

oysters, March 1, 2017.  



A-36 
 

decades, from 23 days in the 1970s, to 43 days in the 1980s, 84 days in the 1990s, and 
116 days in the 2000s (Westerling, 2016). Recent wildfire activity in forested ecosystems 
is partially attributed to human-caused climate change: during the period 1984–2015, 
about half of the observed increase in fuel aridity and 4.2 million hectares (or more than 
16,000 square miles) of burned area in the western United States were due to human-
caused climate change (Abatzoglou and Williams, 2016).177  

 
Health Effects  
 

An increase in forest fire activity is one of the various ways in which climate change 
threatens human health. As the Third Oregon Climate Assessment noted, “Climate change 
threatens the health of Oregonians. More frequent heat waves are expected to increase heat-
related illnesses and death. More frequent wildfires and poor air quality are expected to increase 
respiratory illnesses.”178 For example:  
 

Climate change is expected to worsen outdoor air quality. Warmer temperatures may 
increase ground level ozone pollution, more wildfires may increase smoke and particulate 
matter, and longer, more potent pollen seasons may increase aeroallergens (Fann et al., 
2016). Such poor air quality is expected to exacerbate allergy and asthma conditions and 
increase respiratory and cardiovascular illnesses and death (Fann et al., 2016).179 

 
Oregon has already experienced a dramatic increase in “unhealthy air days” due to forest 

fires. The Medford metro region experienced 20 air quality alert days due to fire from 1985 
through 2001, 19 of those in one year. From 2002 through 2012, Medford had 22 such days. But 
since 2013, Medford has had 74 such days, including 20 in 2017 and 35 in 2018.180 Portland, 

                                                            
177 The Third Oregon Climate Assessment Report , citing J.T. Abatzoglou and A.P.  Williams, 

Impact of anthropogenic climate change on wildfire across western US forests., Proceedings of the 
National Academy of Sciences 113 (2016);  P.E. Dennison et al, Large wildfire trends in the western 
United States, 1984–2011, Geophysical Research Letters  41 (2014); J.SD. Littell et al., Forest 
ecosystems: Vegetation, disturbance, and economics, Chapter 5. In: Dalton, Mot,  and Snover(eds) 
Climate Change in the Northwest: Implications for Our Landscapes, Waters, and Communities, Island 
Press, Washington, DC (2013); A. L. Westerling , Increasing western US forest wildfire activity: 
sensitivity to changes in the timing of spring. Phil. Trans. R. Soc. B 371 (2016).  

178 Third Oregon Climate Assessment Report, supra, at 74.  
179 Id., citing N. Fann et al.,Ch. 3: Air Quality Impacts. The Impacts of Climate Change on 

Human Health in the United States: A Scientific Assessment. US Global Change Research Program, 
Washington, DC (2016).  

180 In addition to the impact on human health, fires in the Medford area have punished a beloved 
Oregon institution, the Oregon Shakespeare Festival in Ashland. In 2018 alone, the Festival had to cancel 
– or move indoors, to smaller venues – 20 performances, costing the Festival money and ruining many 
theater-goers’ plans. Wildfire Smoke Disrupts Oregon Shakespeare Festival, New York Times, August 
24, 2018. 
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meanwhile, had a total of two such days from 1985 through 2014 – but 13 such days from 2015 
through 2018.181  
 

During the 2017 Eagle Creek fire, the Oregon Health Authority (OHA) reported a 29% 
increase in emergency room visits for respiratory symptoms in the Portland metro region.182  
 

In its 2014 Oregon Climate and Health Profile Report, OHA elaborated on the health 
effects of wildfire smoke:  
 

Particulate matter (PM) in smoke from wildfires is associated with cancer, 
cardiopulmonary disease and respiratory illness … As a result of projected increases in 
wildfire, Spracklen et al. (2009) anticipate an increase in aerosol organic carbon of up to 
40% and an increase in elemental carbon in the western U.S. of up to 20% in 2046–2055 
compared to 1996–2005 … PM associated with wildfires in California has been shown to 
be more toxic to the lungs than normal ambient PM … PM exposure from wildfire smoke 
is a risk beyond the immediate area of the fire, since high winds can carry the PM long 
distances … Increases in smoke are associated with hospital admissions for respiratory 
complaints, and long-term exposure worsens existing cardiopulmonary disease … 
bronchitis and pneumonia.183 
 

Impact on American Indian Tribes 
 

As the Legislative Summary of the Third Oregon Climate Assessment Report observed:  
 

Changes in terrestrial and aquatic ecosystems will affect resources and habitats that are 
important for the sovereignty, culture, economy, and community health of many 

                                                            
181 Oregon DEQ, Forest Fire Smoke Impact on Air Quality Health Trends in Bend, Klamath 

Falls, Medford, and Portland (1985 to 2018), DEQ18-NWR-0066-TR (October 2018). It is worth noting 
that although air quality alerts are often limited to especially vulnerable populations – “unhealthy for 
sensitive groups” – Medford in 2017-18 has experienced 38 days in which the air was unhealthy for all 
populations, including five “very unhealthy” days and one “hazardous” day. 

182 Statewide Fire Activation Surveillance Report (090517-090617), Oregon Health Authority.  
183 Oregon Climate and Health Profile Report at 39 (Oregon  Health Authority, Public Health 

Division, 2014), citing C.A. Pope et al,. Cardiovascular mortality and long-term exposure to particulate 
air pollution: Epidemiological evidence of general pathophysiological pathways of disease, Circulation. 
2004;109:71–7.;  C.A. Pope and D.Q. Dockery, Dockery,  Health effects of fine particulate air pollution: 
lines that connect., Journal of the Air & Waste Management Association (1995). 2006;56:709–42;  World 
Health Organization. Review of Evidence on Health Aspects of Air Pollution–REVIHAAP Project (2013.) 
J.L, Mauderly and J.C. Chow , Health effects of organic aerosols. Inhalation toxicology. 2008;20:257–88;  
T.C.Wegesser and K.E. Pinkerton KE, J.A. Last,  California wildfires of 2008: coarse and fine 
particulate matter toxicity, Environmental Health Perspectives. 2009;117:893–7.; M.  Ginsberg  et al. 
Monitoring Health Effects of Wildfires Using the BioSense System--San Diego County, California, 
October 2007. Morbidity and Mortality Weekly Report. 2008;57(27):741–4; R.J.  Delfino et al., The 
relationship of respiratory and cardiovascular hospital admissions to the southern California wildfires of 
2003, Occupational and Environmental Medicine. 2009;66:189–97. 
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American Indian tribes. Tribes that depend upon these ecosystems, both on and off 
reservation, are among the first to experience the impacts of climate change. Of particular 
concern are changes in the availability and timing of traditional foods such as salmon, 
shellfish, and berries, and other plant and animal species important to tribes’ traditional 
way of life.184 
 
The threat that climate change poses to salmon populations is a particular source of 

concern for the tribes:  
 

A 2015 study of Columbia River Basin tribes, including the Confederated Tribes of 
Warm Springs (CTWS) and the Confederated Tribes of the Umatilla Indian Reservation 
(CTUIR), found that the primary concerns regarding climate change impacts included the 
quantity and quality of water resources, snowpack, water temperatures for spawning 
conditions, and fishing rights (Sampson, 2015). Pacific salmon have great cultural, 
subsistence, and commercial value to tribes in the Pacific Northwest, and are central to 
tribal cultural identity, longhouse religious services, sense of place, livelihood, and the 
transfer of traditional values to the next generation (Dittmer, 2013). During the last 150 
years, culturally important salmon populations have declined (Dittmer, 2013). 
Continuation of past trends of earlier spring peak, more extreme high flows and more 
frequent low flows in the low elevation basins of northeast Oregon, home to the CTWS 
and CTUIR, may force earlier migration of juvenile salmon, challenge returning adults in 
low flow conditions, and increase scour risk for emerging young salmon (Dittmer, 
2013).185  
Page 58: 

 
The threat that climate change poses to forests is likewise a major concern for tribes:  

 
Changes in forest ecosystems and disturbances will affect resources and habitats that are 
important for the cultural, medicinal, economic, and community health of tribes (Lynn et 
al., 2013). In Oregon, 62% of tribal reservation land is forested, and the US government 
has a trust responsibility toward such forests (Indian Forest Management Assessment 
Team, 2013). American Indian and Alaska Native tribes that depend on forest 
ecosystems, whether on or off reservations, are among the first to experience the impacts 
that climate change is having on forests, such as the expansion of invasive species, 
insects, diseases, and wildfires (Norton-Smith et al., 2016). Invasive species that displace 
native species can negatively affect tribal subsistence and ceremonial practices, although 
there is little knowledge about on how climate change will interact with invasive species 
(Norton-Smith et al., 2016). Increasing wildfire, insects, and diseases have jeopardized 
the economic and ecological sustainability of tribally managed forests and important 
tribal resources (Indian Forest Management Assessment Team, 2013; Norton-Smith et 

                                                            
184 The Third Oregon Climate Assessment Report, supra, (Legislative Summary).  
185 K. Dittmer, Changing streamflow on Columbia basin tribal lands—climate change and 

salmon,  Climatic Change 120(3) (2013); D. Sampson, Columbia River Basin Tribes Climate Change 
Capacity Assessment, Institute for Tribal Government, Hatfield School of Government, Portland State 
University: Portland, OR (2015)  
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al., 2016). Collaborative adaptive forest management that integrates tribal traditional 
ecological knowledge can support socio-ecological resilience to climate change (Armatas 
et al., 2016).186 

 

Rhode Island 
 
Climate change is adversely impacting Rhode Island in many diverse ways, including 

warming air temperatures, warming ocean temperatures, rising sea level, increased acidity of 
ocean waters, increased rainfall amounts, and increased intensity of rainfall events. 
 

Rhode Island has experienced a significant trend over the past 80 years toward a warmer 
and wetter climate. Trends are evident in annual temperatures, annual precipitation, and the 
frequency of intense rainfall events. Temperatures have been steadily climbing in the Ocean 
State since the early 1930s. The average annual temperature for the state is currently increasing 
at a rate of 1 degree Fahrenheit every 33 years. The frequency of days with high temperatures at 
or above 90 degrees has increased while the frequency of days with minimum temperatures at or 
below freezing has decreased.187 

 
There has also been a pronounced increase in precipitation from 1930 to 2013. Increased 

precipitation has occurred as a result of large, slow moving storm systems, multiple events in the 
span of a few weeks (such as the 2010 spring floods), as well as an increase in the frequency of 
intense rain events. The average annual precipitation for Rhode Island is increasing at a rate of 
more than 1 inch every 10 years. The frequency of days having one inch of rainfall has nearly 
doubled. Intense rainfall events (heaviest 1 percent of all daily events from 1901 to 2012 in New 
England) have increased 71 percent since 1958. The increased amounts of precipitation since 
1970 has resulted in a much wetter state in terms of soil moisture and the ground’s ability to 
absorb rainfall.188 
                                                            

186 Citing C. Armatas et al., Opportunities to utilize traditional phenological knowledge to 
support adaptive management of social-ecological systems vulnerable to changes in climate and fire 
regimes,  Ecology and Society 21 (2016) ; Assessment of Indian Forests and Forest Management in the 
United States,  Indian Forest Management Assessment Team (2013) ; K. Lynn et al., Northwest Tribes: 
Cultural Impacts and Adaptation Resources: Chapter 8. In: M. M. Dalton et al., Climate Change in the 
Northwest: Implications for Our Landscapes, Waters, and Communities, Island Press: Washington, DC 
(2013),; K. Norton-Smith et al., Climate change and indigenous peoples: a synthesis of current impacts 
and experiences (2016). . 

 
187  Overview of a Changing Climate in Rhode Island, David Vallee (Hydrologist-in-Charge, 

National Weather Service Northeast River Forecast Center, NOAA) and Lenny Giuliano (Air Quality 
Specialist, Rhode Island Department of Environmental Management, State Climatologist, State of Rhode 
Island), August 2014 at 2-3, available at 
http://research3.fit.edu/sealevelriselibrary/documents/doc_mgr/444/Valee%20&%20Giuliano.%202014.
%20CC%20in%20Rhode%20Island%20Overview.pdf.   

 
188  Id. at 4. 
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In addition, the water in Narragansett Bay is getting warmer. Over the past 50 years, the 

surface temperature of the Bay has increased 1.4° to 1.6° C (2.5° to 2.9° F). Winter water 
temperatures in the Bay have increased even more, from 1.6° to 2.0° C (2.9° to 3.6° F). Ocean 
temperatures are increasing world-wide, but temperature increases in the northwestern Atlantic 
Ocean are expected to be 2-3 times larger than the global average.189 Warmer water temperatures 
in Narragansett Bay are causing many changes in ecosystem dynamics, fish, invertebrates, and 
plankton. Cold-water iconic fishery species (cod, winter flounder, hake, lobster) are moving 
north out of RI waters and warm-water southern species are becoming more prevalent (scup, 
butterfish, squid). Rhode Island’s marine waters are also becoming more acidic due to increasing 
CO2. This may cause severe impacts to shellfish, especially in their larval life stages.190   
 

Sea levels have risen over 9 inches in Rhode Island since 1930 as measured at the 
Newport tide gauge. The historic rate of sea level rise at the Newport tide gauge from 1930 to 
2015 is presently 2.72 mm/year, or more than an inch per decade.191 At present rates, sea levels 
will likely increase 1 inch between every 5 or 6 years in Rhode Island. NOAA is projecting as 
much as 6.6 feet of sea level rise by the end of this century in Rhode Island. In the shorter-term, 
NOAA predicts upwards of 1 foot by 2035 and 1.9 feet by 2050. 192 This has critical implications 
for Rhode Island, as thousands of acres of Rhode Island’s coast will be affected. 
 

Climate change is also altering the ecology and distribution of plants and animals in 
Rhode Island. In southern New England, spring is arriving sooner and plants are flowering 
earlier (one week earlier now when compared to the 1850s). For every degree of temperature rise 
in the spring and winter, plants flower 3.3 days earlier. For woody plants, leaf-out is occurring  
18 days earlier now than in the 1850s. Changes in the timing of leaf-out, flowering, and fruiting 
in plants can be very disruptive to plant pollinators and seed dispersers.193   

Changes in the timing of annual cycles has been observed in Rhode Island birds. Based 
on a 45-year near-continuous record of monitoring fall migration times for passerine birds in 
Kingston, RI, Smith and Paton (2011) found a 3.0 days/decade delay in the departure time of    
14 species of migratory birds.194 

 
Vermont 
 

 Climate change is causing an increase in temperatures and precipitation in Vermont.  
Average annual temperature has increased by 1.3º F since 1960, and is projected to rise by an 
                                                            

189 Rhode Island Executive Climate Change Coordinating Council (EC4) Science and Technical 
Advisory Board (STAB) Annual Report to the Full Council of the EC4 (May 2016), appendix to Rhode 
Island Executive Climate Change Coordinating Council Annual Report, June 2016, at 33-35, available at 
http://climatechange.ri.gov/documents/ar0616.pdf.  

190 Id. 
191  Id. at 28-30. 
192  Id. 
193  Id. at 38-40 
194 Id. 
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additional 2-3.6 º F by 2050.195  Since 1960, average annual precipitation has increased by 5.9 
inches.196  

 Heavy rainfall events are becoming more common.197 Increasingly frequent heavy rains 
threaten to flood communities located in Vermont’s many narrow river valleys. In 2011 Tropical 
Storm Irene dumped up to 11 inches of rain on Vermont, impacting 225 municipalities and 
causing $733 million in damage.198 More than 1,500 residences sustained significant damage, 
temporarily or permanently displacing more than 1400 households.199  More than 500 miles of 
state highway, 2000 municipal road segments, and 480 bridges were damaged.200 Farms, water 
supply and wastewater treatment facilities were also damaged, and the channels of many streams 
were enlarged and/or relocated.201 

 In addition to threatening human lives and property, increasingly frequent heavy rains 
present challenges for state and local land use planning. Further, storm water runoff carries 
pollutants to the state’s streams and lakes, and hinders the state’s efforts to address phosphorous 
pollution and resulting algal blooms in Lake Champlain. 

 Climate change also threatens Vermont’s environment and economy by affecting 
activities dependent on seasonal climate patterns, such as maple sugaring and winter sports.202 
Vermont is the nation’s leading maple-syrup producing state203. Warmer temperatures are likely 
to shift the suitable habitat for sugar maples farther north into Canada.204 Warmer winters may 
bring more rain and less snow to Vermont, harming the skiing, snowboarding, and snowmobiling 

                                                            
195 Vermont Climate Change Assessment, http://vtclimate.org/vts-changing-climate/ (last visited 

Oct. 24, 2018). 
196 Id. 
197 Id. 
198 Pierre-Louis, Kendra, Five Years After Hurricane Irene, Vermont Still Striving for Resilience, 

Inside Climate News (Sept. 1, 2016), available at https://insideclimatenews.org/news/31082016/five-
years-after-hurricane-irene-2011-effects-flooding-vermont-damage-resilience-climate-change. 

199 Tropical Storm Irene by the Numbers (Aug. 28, 2013), 
http://www.vermontbiz.com/news/august/tropical-storm-irene-numbers (last visited Oct. 24, 2018). 

200 Id. 
201 Id. 
202 U.S. EPA, What Climate Change Means for Vermont (August 2006), available at 

https://19january2017snapshot.epa.gov/sites/production/files/2016-09/documents/climate-change-vt.pdf. 
203Vermont Agency of Agriculture Food & Markets, Vermont Leads Nation in 2018 Maple 

Season Production (June 13, 2018), 
http://agriculture.vermont.gov/Vermont%20Leads%20Nation%20in%202018%20Maple%20Season%20
Production (last visited Oct. 24, 2018). 

204 U.S. EPA, What Climate Change Means for Vermont, supra. 
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industries and local economies that depend on them. Id.  During the winter of 2016-17, Vermont 
recorded more than 3.9 million skier visits, second only to Colorado among the states.205  

 Climate change is also contributing to increased distribution and abundance of ticks and 
increased tickborne diseases, including Lyme disease and Anaplasmosis, in Vermont.206 
Vermont has the nation’s highest per-capita incidence of Lyme Disease.207  

Washington 
 
Washington is a coastal state, a mountain state, and a forest state. Reports prepared by the 

University of Washington Climate Impacts Group show that climate change will significantly 
adversely affect each of these signature features of Washington. In addition to these impacts, 
climate change will cause significant harm to public health.   

 Approximately 4 million of Washington’s 6.5 million people live in the area around 
Puget Sound. Climate change will cause the sea level to rise and permanently inundate low-lying 
areas in the Puget Sound region.208 Under a business as usual greenhouse gas scenario, sea level 
is predicted to rise in Seattle relative to 2000 levels by 2 feet by 2050 and 5 feet by 2100.209 Sea 
level rise will also increase the frequency of coastal flood events. For example, with 2 feet of sea 
level rise (predicted for Seattle), a 1-in-100 year flood event will become an annual event. Sea 
level rise will also cause coastal bluffs (the location of many family homes in Puget Sound) to 
recede by as much as 75-100 feet by 2100 relative to 2000. 210 This would be a doubling, on 
average, of the current rate of recession. Sea level rise will also result in reduced harvest for 
commercial fishing and shellfish operations.211    
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 Climate change is also causing ocean acidification, through the absorption in the ocean of 
excess carbon dioxide from the atmosphere. Ocean waters on the outer coast of Washington and 
the Puget Sound have become about 10-40 percent more acidic since 1800.212 This increased 
acidity is already affecting some shellfish species.213 Washington has the largest shellfish 
industry on the west coast, contributing $184 million to Washington’s economy in 2010 and 
employing 2710 workers.214 Under a business as usual greenhouse gas scenario, ocean waters are 
expected to become at least 100 percent more acidic by 2100 relative to 1986-2005.215 The 
predicted level of ocean acidification is expected to cause a 34 percent decline in shellfish 
survival by 2100.216     

 Washington depends on yearly winter mountain snow pack for drinking water, as well as 
water for irrigation, hydropower, and salmon. Washington’s winter mountain snowpack is 
decreasing because climate change is causing more precipitation to fall as rain rather than snow.  
Snowpack decreased in Washington’s Cascade Mountains by about 25 percent between the mid-
20th century and 2006.217 By the 2040s, snowpack is predicted to decrease 38-46 percent relative 
to 1916-2006,218 and by the 2080s, snow pack is expected to decline 56-70 percent.219 This loss 
of snowpack will cause a 50 percent increase in the number of years in which water is not 
available for irrigation, as well as a 20 percent decrease in summer hydropower production.220 In 
addition, the decrease in summer stream flows combined with higher stream temperatures will 
result in stream temperatures too high to support adult salmon.221     

 Climate change is also impacting Washington’s forests. Of Washington’s total area   
(42.5 million acres), a little more than half (22 million acres) is forested.222 Washington’s forest 
products industry generates a gross income of about $48 billion per year, provides more than 
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100,000 jobs, and contributes approximately $4.9 billion in annual wages.223 Climate change is 
threatening this industry in a number of ways. For example, Douglas fir accounts for almost half 
the timber harvested in Washington.224 Under a moderate greenhouse gas scenario, Douglas fir 
habitat is expected to decline 32 percent by the 2060s relative to 1961-1990.225 In addition, the 
area of Washington forest where tree growth is severely limited by water availability is projected 
to increase (relative to 1970-1999) by about 32 percent in the 2020s, with an additional             
12 percent increase in the 2040s and another 12 percent increase in the 2080s.226 Wildland fires 
pose another threat to Washington’s forests. Under a business as usual greenhouse gas scenario, 
decreases in summer precipitation, increases in summer temperatures and earlier snow melt are 
predicted to result in up to a 300 percent increase in the area in eastern Washington burned 
annually by forest fires227 and up to a 1000 percent increase in area burned annually on the west 
side of the state (typically, the wet side).228   

By far the highest costs to the state, however, are expected to come from harm to public 
health. More frequent heat waves and more frequent and intense flooding may harm human 
health directly. Warming may also exacerbate health risks from poor air quality and allergens. 
Climate change can indirectly affect human health through its impacts on water supplies, wildfire 
risks, and the ways in which diseases are spread. Risks are often greatest for the elderly, children, 
those with existing chronic health conditions, individuals with greater exposure to outside 
conditions, and those with limited access to health resources.229 
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